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CONFIDENTIAL NPG REPORT NO. 933

Fusing System for XSAM-N-4, Guided Missile Dove; Testing of

PART, A

1. The "Dove" is an air-to-ground missile with short wings, having
no self propulsion. It is approximately 24 inches in diameter by
5 feet in length, with air scoops in the nose and stabilizing fins
on the tail section to control the flight. The Naval Ordnance
Laboratory is developing the tail fuzing system for the warhead.

2. The object of these preliminary tests was to devise a satis-
factory method of conducting plate impact tests of the XB-44A
fuze when fired in simulated missiles from the Naval Proving
Ground's 500 foot rocket launcher.

3. It was concluded that:

a, Satisfactory terminal velocities and impact conditions can
be obtained by the use of rocket motors to propel the XB-44A fuze
from the Naval Proving Ground's 500 foot launcher while it is
installed in a 250 lb. G.P. bomb AN-M57-Al.

b. The XB-44A fuze, as tested during this program, did not
function as a result of shock or vibration while in motion on the
launcher and therefore was considered "launcher safe".

c. One-half inch STS plate appeared to provide the minimum
retardation which would cause the XB-a44A fuzes to function when
tested under the impact conditions of this program. Of the seven
fuzes tested:

(1) Only two functioned in flight with a 250 ft. delay

(2) One functioned after a heavy secondary impact

(3) Two functioned in the recovery sandpile

(4) Two did not function.

d, The propulsion carriage can be separated from the bomb
before target impact by the use of a 3V25 motor Mk 7 secured in
the carriage to function as a "retro-motor", if a minimum of
150 ft. is provided between the launcher muzzle and target*
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CONFIDENTIAL NPG REPORT NO. 933

Fusing System for XSAM-N-4, Guided Missile Dove; Testing of
~~~~~~- - - - - - ------------------ --- - - - -- -- - - -

PAIT B

!NTRODUCTION

1. AUTHORITYs

Reference (a) authorized the Naval Proving Ground to perform
such tests of the tail fuzing system for the XSAM-N-4, Guided
Missile Dove as might be requested by the Naval Ordnance Laboratory.
Reference (bS established Task Assignment NPG-04-Re2b-33, later
superseded by Reference (e) Task Assignment NPG-Re2b-34-1-52, to
provide the necessary funds. References (c) and (d) outlined the
test requirements.

2. REFERENCES:

a. BUORD ltr NP9(Re2b-286 2)FLY:ss of 4 Apr 1949
b. BUORD ltr NP30(Re2b)JWG:ss of 25 May 1950
c. NOL ltr NP51/S71-B(3-615)TF:HLD Ser 01641 of 19 Dec 1950
d. NOL ltr NP/NOL/Xl-I(497)TF:HLD Ser 0802 of 4 May 1951
e. BUORD Conf ltr NP9 Re2b-DB LaP:bjn Ser 23946 of 4 Aug 1951

3. BACKGROUND:

The "Dove" is an air-to-ground missile with short wings, having
no self propulsion. It is approximately 24 inches in diameter by
5 feet in length, with air scoops in the nose and stabilizing fins
on the tail section to control the flight. The Naval Ordnance
Laboratory is developing the tail fuzing system for the warhead.

4. OBJECT OF TEST:

The object of these preliminary tests was to devise a satis-
factory method of conducting plate impact tests of the XB-44A
fuze when fired in simulated missiles from the Naval Proving
Ground's 500 ft. rocket launcher.

5. PERIOD OF TEST: V
a. Date Project Letter 4 May 1951
b. Date Necessary Material Received 25 April 1951
c. Date Commenced Test 10 May 1951
d. Test Completed 29 May 1951

CONFIDENTIAL
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CONFIDENTIAL NPG REPORT NO. 933

Fusing System for XSAM-N-4, Guided Missile Dove; Testing of
---- - - - - - - - ---- -- -- -- -- -- ---

6, REPRESENTATIVES PRESENT:

H. Le Ddvis Naval Ordnance Laboratory
R. Happick' Naval Ordnance Laboratory

PART

DETAILS OF TEST

7* DESCRIPTION OF ITEM UNDER TEST:

a. The XB-44A construction and overall appearance is shown
in Figures 1 and 2. It is a vane arming fuze with dual primers
detonated upon impact by means of firing pins. A delay train
provides for functioning after penetration of the target.

8. DESCRIPTION OF TEST EQUIPMENT:

Test Vehicles: Modified 250# G.P. Bombs AN-M57-Al inert
loaded

Launcher: Naval Proving Ground's 500 ft.

Target: 1/2" STS plate

Propulsion: Three 5VO HVAR motors in carriage

Fuze Arming: lOO# compressed air supply

Cameras: Bowen and Mitchell, operated at 90 and
100 frames/sec. respectively.

9. PROCEDURE:

a. All fuzes were tested in modified 250# G.P. bombs. The
fuzes were inserted in the tails of the bombs and protected by a
heavy steel tube threaded to the bomb. A 1" x 2" hole was cut
through the tube opposite the arming vane of the fuze to permit
the insertion of an air hose used for remote arming prior to
firing. Propulsion of the bombs was accomplished by the use of
three 5V0 HVAR motors assembled in a special carriage as shown in
Figure 3, and ignited simultaneously. Fuze functioning was indi-
cated by the ignition of a cross axial, 350 gm. black powder smoke

CONFIDENTIAL
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CONFIDENTIAL NPG REPORT NO* 933

Fusing System for XSAM-N-4, Guided Missile Dove; Testing of
- W - W - - - - 0 - - - - - - - - --- - - - - - - -

puff In a tube 8-1/2" long by 1" diameter, situated immediately
forward of the fuse boosters The 1/2" STS target plates were
set up 50 ft. from the mussle of the launcher on initial rounds
and 15 ft. on later shots,

b. The arming vane was secured to the fuze arming shaft at
the launching site by means of a special coupling. After
assembling the three 5V0 HVAR motQrs in their carriage the
propulsion vehicle and bomb were placed in the launcher, in
contact with each other. The smoke puff tube was inserted in the
bomb and taped in place. A 1" diameter air hose, leading from a
gasoline powered, field type compressor (capable of supplying
100 lb./sq.in. air pressure), was inserted in the slot in the
protective tube enclosing the, arming vane. A 50 lb./sq.in, stream
of air, controlled from a remote location, was then directed
against the vane while all personnel were under shelter. Before
firing the arming stem was checked to see thet it had withdrawn
sufficiently to permit arming. A Bowen camera and two Mitchell
cameras were used to record the flight of the round. Velocities
were measured during the last 20 ft. of travel on the launcher,
Rounds were recovered in a large sandpile.

10. RESULTS AND DISCUSSION:

a. Appendix (A) contains detailed records of the plate
impacts. Appendix (B), Figure 4, is an excerpt from the Bowen
films taken of round 7. Following is a brief summary of the
results obtained - all rounds fired against 1/2" STS plate at
0 obliquity:

CONFIDENTIAL
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CONFIDENTIAL NPG REPORT NO. 933

Fusing System for XSAM-N-4, Guided Missile Dove; Testing of
~~~~- - - - - - - - ----- - ----------------- S a - S -

Impact
Rd* Impact Velocity Fuse
2. Dat H - S&L e c _U& Reaarks Results

1 5-10-51 39028 888 117 Questionable No evidence of
whether fuse was functioning in
fully armed when flight-when
round was fired, recovered fuze

had functioned-
smoke puff fired.

2 5-14-51 38991 883 118 "

3 5-16-51 38993 859 119 Target 15 frnm No evidence of
muzzle starting functioning in
with this sbot- flight. Some
50' on first black powder
two rounds, still in tube

when recovered,
no evidence of
functioning.

4 5-16-51 38994 903 120 No evidence of
functioning in
flight. All
black powder
still in tube
when recovered.

5 5-21-51 39020 643 121 Only two motors No functioning
fired, in flight-after

going through
target round
glanced off wedge
in butt with fuze
functioning about
60 ft. behind
butt.

6 5-21-51 39021 893 122 Fuze functioned
approx. 250 ft.
behind target.

7 5-22-51 39022 916 123 Fuze functioned
approx. 245 ft.
behind target,

CONFIDENTIAL
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CONFIDENTIAL NPG REPORT NO* 933

Fusing System for XSAM-N-4, Guided Missile Dove; Testing of

b. (1) While the propulsion method described above was satis-
factory for the purpose of this test (it provided a combination of
low acceleration and high striking velocity) it had one undesirable
feature as far as future test programs were concerned. The pro-
pulsion motors remained in contact with the bomb all the way to the
target. The sensitivity of the fuze upon impact, when installed in
a 250 lb. G.P. bomb, was therefore an unknown quantity since the
entire mass of the propulsion vehicle was helping to force the bomb
through the target. Even thotugh the bomb is not the ultimate
vehicle for this fuze, it is obviously desirable to have the pro-
pulsion carriage separated from the bomb before impact to prevent
damage to the fuze.

(2) Several separation methods w3o-' considered but the use
of a retro-motor in the carriage appeared to be the quickest
solution, involving a minimum of test firU'. A 3925 motor Mk 7
was installed in the upper part of the carriege directed oppositely
to the three 590 motors. A set of contacts ias provided to ignite
the 3V25 motor 100 feet before reaching the muzzle of the launcher.
Effective separation of the bomb and propuloion carriage in flight,
Figure 5, approximately 150 ft. beyond the muzzle of the launcher,
was thus obtained.

(3) The 5VO HVAR motors used for propulsion (the only type
available that would produce the desired striking velocity) burn
for approximately 700 ft. The only launcher which will accommodate
a 250 lb. G.P. bomb at the Naval Proving Ground is 500 ft. in
length. Consequently the motors still have a considerable amount
of thrust at the muzzle of the launcher and can not be effectively
separated from the bomb for some distance beyond this point--a
minimum of 150 ft. Erection of a target 150 ft., or further,
beyond the muzsle precludes the possibility of bomb recovery when
sufficient range for observation of fuze functioning is allowed
behind the target, due to the short distance between the launcher
and the edge of the river (550 ft.). The 1/4 second fuze delay
after plate impact will result in functioning almost at the edge
of the river and allow no room for a recovery sandpile. Therefore
in future tests it will be necessary to sacrifice either the
recovery of the bomb or the separation of the bomb and propulsion
carriage.

CONFIDENTIAL
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CONFIDENTIAL NPG REPORT NO. 933

Fusing System for XSAM-N-4, Guided Missile Dove; Testing of
- --- - - - - - - - - - - - - - - - -

PART D

CONC4USZONS

11. It was concluded that:

a. Satisfactory terminal velocities and impact conditions
can be obtained by the use of rocket motors to propel the XB-44A
fuze from the Naval Proving Ground's 500 ft. launcher while it
is installed in a 250 lb. GoP. bomb AN-M57-Al.

b. The XB-44A fuze, as tested during this program, did not
function as a result of shock or vibration while in motion on the
launcher and therefore was considered "launcher safe".

c. One-half inch STS plate appeared to provide the minimum
retardation which would cause the XB-44A fuz'e to function when
tested under the impact conditions of this program. Of the*seven
fuses tested:

(1) Only two functioned in flight with a 250 ft. delay

(2) One functioned after a heavy secondary impact

(3) Two functioned in the recovery sandpile

(4) Two did not function

d. The propulsion carriage can be separated from the bomb
before target impact by the use of a 3V25 motor Mk 7 secured in
the carriage to function as a tretro-motor?, if a minimum of
150 ft. is provided between the launcher muzzle and target.
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CONFIDENTIAL NPG REPORT NO. 933

Fusing System for XSAM-N-4, Guided Missile Dove; Testing of

The tests upon which this report is based were conducted by:
F. W. KASDORF, Firing Director, Rocket Battery,

Terminal Ballistics Department

This report was prepared byl
F. We KASDORF, Firing Director, Rocket Battery,

Terminal Ballistics Department

This report was reviewed byt
R. He LYDDANE, Director of Research,

Terminal Ballistics Department
W. B. ROBERTSON, Lieutenant Commander, USN,

Terminal Ballistics Batteries Officer,
Terminal Ballistics Department

Re T. RUBLE, Lieutenant Commander, USN,
Terminal Ballistics Officer,
Terminal Ballistics Department

C. C. BRAMBLE, Director of Research, Ordnance Group

APPROVED: IRVING T. DUKE
Rear Admiral, USN
Commander, Naval Proving Ground

C. To MAURO
Captain, USN
Ordnance Officer
By direction
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U. So NAVAL PROVING GROUND
DAHLGREN, VIRGINIA

Fifth Partial Report

on

Combat Air Operations Guided Missile Fuses;

Research, Development, Tests and Reports of

- - - - - - - - - -- - - -- - - -

Second Partial Report

on

Fusing System for XSAM-N- 4

Guided Missile Dove; Teting of

Project No.: NPG-Re2b-34--52 Date:
Copy No.: 21
No of Pages: 9 MAR 20 1952"
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WAVORXD "ON 1883 (New I~

10~AC RECORD

U. S. NAVfAL- PROVING OROUND I1Q'ACI NO.
DAgLOSXU VIRGINIA

IMPACT flA ?NTI

V10 TEST NO

PLATE TAflO!? ROMP RMUKT

Gae_ Raa EAD: Cal. Type 6. $,

OBLIQUITY___Fuzes_______

PIERATI ON rn Boosters___________

?hl eknesat imac Vt. of had (as r11e 4))
go. or impact an plot*
D11st, from near*3s impact ~ MOTOR: Cal.Y
Dist. from near aiK otor teup.
Impact or"-AA'
Spall: ?vpo_____ COMPLETE ROUND: Nark Nod

Dish _____ t. as fired) 1

I tla On=E INFORNATI ON 7 &A

RO~bT PERFORMANCI

Flight Veloc Ity, f/i: Reida

Explosive actioa Ordor],(o're)'Woe
Distance of burs ehn plate
condition of recovered ro"u1 nJ

HoaG Via TIn (IFFEZ VI) f conditon.

JREWAKS: ____________

Photo No. ______Signed: -axeO

APPENDI/X A



NAVORD FORM 1883 (New 5/4,8)

i IMPACT RECORD

u. s. NAVAL PROVING GROUND IMPACT NO.
DAJULGREN, VIRGINIA

IMPACT

NGTEST Oe4C.f2

T a s k A s s i g n m e n t N o . _-._ _ _ _ _ _ _ d a t e d - ... .... . .

PLATE TARGET 4,- , ROCKET
'I

Gage ,'e Class . AD: Cl.
Makeor__________________________ _____

Domenolon. __otr. ....

OBLIQUITYFller; 
y .

PENE TRATION Y7j4

Thicnes a ___________ Wt. of hea37a
No. of impa plakte........

Dit rm rest Impact MOTOR: Cal. A X k~q
Dist. nqar edges and ' Motor temp,4
Impacot a&_ ...Spall : proxit Back COMPLET ROUND: Mark .....Not ,.,,

Dish -'spur ... Wt. (as fred ) i,
CracFl ,'  eoc ... Wt:i.(bunned) " . t , eh u
Punchig Itho [started)' ...
Back Button r othrove ootartedO
Bulge o b t.. . ___-__._._ __ __

Therough ope. in C

R OCKET P] ]eOIRIANCp, "

Purze f~nctlonzn ft f,%os~ 9r, ,fA d
Explosive action High OrderT (LovQrder) (None)-..
Distance of burst" behind •plate ... . ..
Condition of recovered round - ...... ' ...

RD4ARKS:

Photo No. Signed A

A?1tI A.
4 7FA .L



NAVORD FORM 1883 (ew /43)

IMPACT RECORD

U. S. NAVAL PROVING GROUND IMPACT NO. 3
DARLOREN, VIRGINIA

IMPACT DATE +/[. /

NPG TEST NO.

IECT &,c,- , . 'w ., . , ...

Reference: XPG .- d h A P -2 dated
Reference: BuOid ltr. ,'q , A = M4- )Fc"I 4 dated .61--R, 1q' ..
Task As signmenta NO . dte - o.) __ 1

PLATE TARGET ~,

Gage Class~ f HEAD: Cal. Tp
maker - Mark_- W02 NO.7 T E~ Z
No. Group Maker
Dimeilons ... --- Lot NO. -

Filler: Typet.
OBLIQUITY F9 uzes

PENETRATION &VO fl, E-rrE Boosters __ _ _
Thickness at Ia&C - Wt. of hed (as fired) 7 ,( '

No. of impact on e ....______

Dist. from ne 3 t Impact MOTOR: Cal. &5" Mk. jRod
Diit. from neA edges d Motor temp. .J r

Impact areaj- -

Spall; Prot Back - COMPLETE ROUND: Mark Rod
DIsh I , t. (as fired)- _3 = 0
Crack\ T Wt. (burned) -_

Back Buttn tbronsarEt94 OTH IPORATION j/~s
Bulge
Thro.ui opeink_._, . .

ROCKET PERFORMANCE

Flight VelocIty, fie: Stvlkl " ResidualF uze iZctMo ,. Pj ... .
Explosive action Igh Order) (Lov Order) (None)
Distance of burst !bernd plate __ _ _

Condition of recovered round
Head Vas in '(FFECTIVE) ±P- .E condition.

REARKS:

Photo No. Signed-.

A W, X -.4,



NAVORD FORM 1883 (New 3,. d)

IMPACT RECORD

U. S. NAVAL PROVING GROUND IMPACT NO. I i2.
DAHLOREN, VIRGINIA

IMPACT DATE__4f .

NPG TEST NO.

PLTEJI ET 7 A&V toV 2OCK
Reference: XPG l..4,, 210. 9A C. -datedReference: BuOrd ltjr. 6 -2 ,2'eL-_ 8 ) a" 4 -dated - O / p-. 1;7.9

Maker - Mark - Rod - No.= Wt , Z
o. " oroup Maker --

D sions OSLot No. -
Filleor: _______

OBLIQUITY FuesJC

PENTRXATION C, o LP I Boostera _ _ _ _ _ _
Thickness a impact- Wt. of had"(as Yred)- __
No. of iapac.t on plate___________
Dist. from neares. .mpact MOTOR: Col. f' Mk.I Mod 5
Dist. from near edges id Motor temp._ 7 - ,6,
Impact area
pa_ . .. COMPLETE ROUND: Mark Mod

Di pur____ _ Wt,. (as fired),3T~"
C ___l__ Wt. (burned)________ _
Punching ithrov'n) (itartet1)
Back Button (tb ovn- istartedi OTHR INFORATION (9/
Bulge_______________
Through Openig__- 23a.._______

ROCKET PIFORUANCS

ight Velocity, f/s: Strikla 1L._ResidualFuze runwt~on1A A .....
Explosive action7-MI-h Order) (Low o der) (None)

,DistAace of buLrst be hn pato
Condition of recovered round

Head Vas In LEFPECTIV) (f"WP5'.W condition

RUIARKS:

Photo No. ,,igned .-.4

A Pl vzi x A
4



NAV RD FORM 183 (NeW )," )

IMPACT RECORD

U. S. NAVAL PROVING GROUND IMPACT NO.9__O
DAELGREN, VIRGINIA

IMPACT DATE _j 4 A./

NPG TE3T NO.6qrZO6f7

OBJECT. ... . - , ' , d .' .. ..

Reference: MPG . 7 dated_ ______
Reference: BuOrd ltr. dated 4AJ -f4'9
Task Assignment No. -,p j,,,0 datedFi' "

PLATE TARGET OP, &o W4 R OCKET

Gage g. '" Classr HEAD: Cal. Type Ih

Maker(A f ,1 ( Mark4LNo-
No. "Group - Maker_-
Dimens! onre Lot No. -

Filler: -Type_!.r7 .
OBLIQUITY- _ __ Fuzes

PENETRATION 1! Pr 2-E , Boos ers .__-____
Thickness at impact Wt. of head (as fired) w

No. of impact on 0t
DIst. f 'om ne impact MOTOR: Cal. -M" Mk. . od 3
Dist. from edges ___nd Motor temp. 4 ,
Impact arp"
Spall: ;Nt Back COMPLETE ROUND: Mark Mod
Dish &Y/ : STpur Wt. (as fired) T3 .. "

__ Wt. (burned)

Back Button thrn stt OTHER INFORMATION 75-I _?J
Bulge opZig____ )& 21 -t.- .210-
Through opoiff ng _I & '; A 'J j2q

ROCKET PERFORMANCE

Flight________ Velocity, f/a: Residual ___

ruse functoningONVCW O y1erAd-J/AAZVI 7
Explosive action rer)(Low Order) (None) __

Distance of burs ei plate te
Condition of recovered roundi_________IP_________al_,__Hear w, in ( cv t .-.t cn' on.

REMARKS:

Photo go. Signed ,

.,, , " o . V L2,, 5 A P 'q/ -
.. *. /r of 4; P$'T'

I IC4



NAVORD FORM 1883 (New ,-

IMPACT RECORD

U. 5. NAVAL PROVING GROUND IMPACT NO. 35m2,1.
DAHLGREN, VIRGINIA

IMPACT DATE_ 7 /

NPG TEST NO._ea7
A€OBJECT Al pnJA M'; T 'r .r - " (C r& K-

Reference: NPG dated _________

Reference: BuOrd ltr. dated ' .el
Task Assignment No. -jdtdT

PLATE TARGET 61 jP, k~orti ROCKET

Gage ,"J-9 Class -f READ: Cal. _ Type r, 6o ).
Maker 14_ Z~ -o Mak -- Wt_________No. - - roup- Maker _--

DimensliO Lot No. -Filler: Type Wt.-

OBLIQUITY Fuzes

PENETRATI ON iBoosters - -
Thickness at impact Wt. of head (as fired) 7 r"
No. of impact on plate
Dst. from nearest A4mp ct MOTOR: Cal. Mk. Mod
Dist. from near ed and Motor temp. ' £7 9 s
Impact area _A _
Spall: Frou r' BPack- COMPLETE ROUND: Mark Mod_ ,_
Dish -.Spur Wt. (as fired)_....____ ._____
CrackE I" Wt. burned)

BMO Rutton (thrown I_ _T6ER INFORMATION &efT-d? r3-Bulge __ _ ______ _______"

Throughopnn _e-Jc

ROC.r . P? n$ PeANCE

light Velocity, f/q: Realdual
Fuz. Nnctfon ! o - - io&j2 li g7
Explosive action -Lgh Order) (Low Order) (None) __/

Distance of burst behind plate_ _ _ _ _ _
Condition of recovered round

Head Vas in cEnECTV c n ' t !

RID4ARKS:

Photo No. Si.gnedf4- 4 v... -..

of~ 
j

L/kkke & 4P72i6=/XI



NAVORD FORM 1883 (New e ,,W4)

IMPACT RECORD

U. S. NAVAL PROVING GROUND IMPACT NO.
DAHLGREN, VIRGINIA

IMPACT DATE,22 1 ,r7

NPG TEST NO.C _Z4 2
OBJECT__/I/,#( & I T..VT 57:., Ad- k ;-:7&2 z

Reference: BuOrd itr..p/iT2, /,):U ... dated A/ AP.if# " -
Task Assignment No. _ -A'>..- A SV---:4. dated

PLATE TARGET 6, , ROCKET

Gage Class~ -575 HEAD: Cal. Type p n _
Maker &_ 6 / --tri Mark,&h&_h _ModU__No..
No. Group - Make1g---
Dimenslons . Lot No. -
OBLIQUITY _ Filler:s Type2 Zt. -

PENETRATION el, o77)ez - Z "  Bootters'
Thickness at Impact .. .... wt. of head (as Medi _
No. of impact on plate-
Dist. from nearest l.mact MOTOR: Cal.. "

Dist. from near ed y and Motor temp. 3..
Impact area 1-
3pall: Fro, " Back COMPLETE ROUND: Mark Mod
Dish -__ __Spur-' Wt. (an fired) __ ___ ___
Cracj ' , Wt. (burned)__

C ck Button _rni(tatL OTHER INFO(MATION
ulge______ __!_k7_______-

Though opening___ __RW_-A_12__ _2'-_

ROCKET PERPORMANCE

Flight Velocity, f/s: . q/ Ieidual
Fuze functioning l,- Fr. r ge4&jo T'Aejj " - -
Explosive action hrder) Low _Gder) (None
Distance of burst behind plate
Condition of recovered round_____

Head Van In (FECTIVE) (*-wP6i*) condition.

REMARK3:__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Photo No. Signed

77 w A7k'17V5A17A



IMPACT RECORD

U, S, NAVAL PROVING GROUND IMPACT ,
DA.HLGREN, VIRGINIA

IMFACT DATE29Aj,ZsiLl -

NPO TEST N.44

OBJECT StA~rd~A ~ tW~~T(4I'Ae~t

Reference: NPG _11 0 ____r.________dated

Reference: A414 ltr./N// ',/,,C ated Z
Task Assignment No. & j-z eAdate

PLATE TARGET ROCKET

Gage HUas_~~_ ED: Cal. Type, J,
Maker ___________ MrkjY 5 jjNo W 7

No. Maker-
rou Lot No. _ _ _ _ _ _ _ _ _ _ _ _ _

Filler: T yp e ,yAI- E.-
OBLI QUI TYf .... __ Fu z es A(/2_______

PENETRATION : e-7rBooster

Thickness e7ttac_______ Wt. of head (as firedJ ~
NO. of impact on plate
D'Ist. from nearest Impact~ MOTOR: Cal. Mk- t~.Mod S
Dist. from near edges and Motor temp. -2* i
Impact area d7,-, 

_

Spall: Frot* -V__Back _ COMPLETE ROUND: Mark Mod____
DishF. Zr Wt. (as fired)___________

~~~ V~~~t. (burned) ___________

Button 2  a OTHR~ INFORMATION /i'> f
Bulge __~:~'?o~./u .'M#V/P
Throuh pi~~n

ROCKET PERORMANCE

FlgtVelocity, f/s: Residudal____ -

Explosive action_ Order) o r oe_____________
Distance of burs e n p a e
Condition of recovered rotnd

RE4ARKS: 5,~~AAJA ij~~ C dY.A ''

Photo No. &~-406Sge
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